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students with an elementary treatment of rigid dynamics, 
and was reviewed in Nature of May 5, 1892 (vol. xlvi. p, 4), 
has so successfully fulfilled its purpose that it is now in its 
fourth edition. In this edition the author directs special 
attention to the use of the “ inertia skeleton,” in which a 
body is replaced by a dynamically equivalent system of three 
thin wires placed along the three principal axes at its centre 
of mass. This method of representation has been found to 
appeal to non-mathematical students far better than the con¬ 
ventional momental ellipsoid. Further attention has also 
been given to experiments with a gyroscope, which are so 
easily made that it is a matter for congratulation that they 
can now be studied in an elementary treatise. The author 
introduces the name “ slug ” to denote the mass to which 
a foot-pound unit of acceleration is produced by a gravita¬ 
tion unit of force. 

According to recent investigations, liquid sulphur dioxide 
is a solvent in which a large number of substances, oiganic and 
inorganic, are readily soluble. From experiments of Walden 
and Centnerszwer, published in the Zeiischrift fur physikalische 
Chemie , it appears that sulphur dioxide forms comp'ex com¬ 
pounds with many of these substances. From solutions of 
potassium iodide in liquid sulphur dioxide, they have obtained 
a crystalline compound of the formula KI.4SO2, which melts at 
+ o°' 26 C. Similar compounds are in aii probability formed 
by other salts, and the name of “sulphones” is ascribed to 
this class of bodies. 

In the current number of the Zeiischrift fur physikalische 
Chemie is a noteworthy paper by Messrs. Alexander Smith and 
W. B. Holmes in which the nature of amorphous sulphur is 
discussed. This so-called amorphous sulphur is formed when 
liquid sulphur is maintained in the molten condition for s tme 
time, and its amount increases as the temperature is raised. A 
method of determining the proportion of amorphous sulphur in 
the liquid variety has been worked out which depends essentially 
on the great difference in solubility of the two forms in carbon 
bisulphide. From parallel determinidons of the proportion of 
amorphous sulphur and of the freezing point of the melt, it is 
shown that the lowering of the freezing point below II9°'25 C. 
is proportional to the quantity of the dissolved amorphous 
sulphur. The molecule of the latter in the solution of the 
soluble liquid form is found to be represented by the formula 

S*. 

A new reducing agent which promises to be of consider¬ 
able service is described by Mr. E. Knecht in the current 
number of the Berichte. From the analogy between titanium 
and tin, it appeared likely that the chloride of titanium on 
reduction would give a lower chloride TiCl 2 , analogous 'o 
stannous chloride. The reduction of the acid solution of the 
tetrachloride of titanium, however, produced the trichloride 
already known instead of the expected dlchloride, but this, 
on examination, proved to possess remarkable reducing 
properties. Whilst applicable to reduction in a similar 
manner to stannous chloride, titanium trichloride is more 
powerful. Copper salts can be reduced to metallic copper ; 
sulphites may be quantitatively reduced to hyposulphites, 
or, if the action be pushed, sulphur is produced. By careful 
neutralisation with soda, the titanium can be completely 
removed as the hydrated oxide. The behaviour of titanium 
trichloride towards organic substances is also of interest; 
nitro-bodies are reduced immediately to amines, and in the 
case of substances containing more than one nilro group, 
the partial reduction is readily effected. Azo-bodies are 
attacked so sharply that they may be quantitatively estim¬ 
ated, and other reactions are given showing the wide range 
of applicability of this reagent. 
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Some time ago it was shown by M. C. E. Guillaume that 
it was possible to obtain nickel steel alloys which possessed 
extremely low coefficients of expansion, and in the current 
number of the. Comptes rendus he gives a more detailed 
study of the conditions necessary to obtain such alloys. The 
expansion is influenced considerably by the presence of 
foreign elements such as manganese, carbon and silicon, 
and it has been found that if these are reduced below a 
certain amount, the alloy cannot be worked. Working under 
the most favourable conditions, an alloy has been obtained 
po sessing a coefficient of expansion a = ( + 0-028 -0-002326) to -6 , 
a figure which can be better understood when it is stated 
that a wire made of this steel, one kilometre in length, 
would alter in length in passing from o° to 20 0 C. less than 
o’4 mm. The importance of an alloy possessing such pro¬ 
perties in geodetic work is obvious, and extensive use has 
already been made of it in the geographical service of the 
French army, in the marine hydrographical service and 
elsewhere. All temperature corrections in geodetic work 
become superfluous. 

The additions to the Zoological Society’s Gardens during 
the past week include a Barnard’s Parrakeet (Platycercus 
barnardi) from Australia, presented by Mrs. Jebb; a Haw¬ 
finch (Coccothraustes vulgaris), British, presented by Miss 
H. Brown; a Rufous Rat-Kangaroo (Mpyprymnus rufes- 
cens) from New South Wales; two Corean Cattle (Bos taurus, 
var.) from Corea, six Proteus (Proteus anguinus) from the 
Caves of Carniola, deposited. 


OUR ASTRONOMICAL COLUMN. 

Elements and Ephemeris of Comet 1903 a .—The 
following elements and ephemcYis for this comet have been 
calculated, by M. G. Fajet, of Paris Observatory, from observ¬ 
ations made at Nice (January 19}, Besanjon (January 24) and 
Paris-(M. Bigourdan, January 27); the necessary corrections for 
aberration and parallax have been made. 

T = 1903 March 28-9468 M.T. Paris. 

a - 130° 40 55] 

a = o 41 56^1903-0 

*' = 35 35 
log q = 9-67479 

Ephemeris 12k. M. T. Paris. 


Date. 

a app. 
h. m. s. 

8 app. 

log r 

log A 

Bright¬ 

ness. 

Feb. 9 

... 23 24 50 

+ 8 fi 

O 0619 

0*2517 

2*1 

13 

••• 23 31 17 

+ 9277 

0 0348 

02395 

2'5 

17 

... 23 38 16 

+10 53 7 

00056 

0*2257 

3 * 

21 

- 23 45 49 

+12 25-1 

9 9742 

0*2101 

3-8 

25 

- 23 54 3 

+ 14 2-5 

9 9403 

0*1923 

4-8 

March" 1 

... 032 

+ i 5 45 S 

9-9039 

O 1721 

6'3 


The brightness on January 19 (about 10m. o-um.-o) is 
taken as unity (Astronomische Nachrichten, No. 3845). 

The Constant of Aberration and the Solar 
Parallax. —In No. 5 2 9 °f the Astronomical Journal , Dr. 
Chandler gives the results of an exhaustive inquiry, which he 
has conducted during the last ten years', into the various values 
obtained for the constant of aberration by different observers and 
methods. After discussing the trustworthiness of the methods 
employed, Dr. Chandler apportions various weights to the results 
obtained, and then rejects a number of these results as being 
too uncertain. He then determines the constant from the 
accepted results, and obtains, as the general mean, the value 
20" -521 with a probable error of + o" 005. 

In order to show the effect of incorporating <r//the results, he 
determines the weighted mean of all the values and thereby 
obtains the value 20" '517. 

As a final result ot the inquiry, Dr. Chandler accepts the 
value of 20 ‘52 for the constant of aberration, and this produces 
the value 8" 78 for the solar parallax. 

A New Form of Spectroscope.— In No. 12, vol. xxxi.. 
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of the Memorie della Societa degli Spettroscopisli llaliani , 
Signor Antonio Sauve describes a new form of spectroscope 
which he has devised and calls the “Filtro Spettroscopico.” 

This instrument enables an observer to view directly, or to 
photograph, the monochromatic image of any object which 
emits'light of the desired wave-length. 

Among the various observations for which the author suggests 
the instrument may be used, he includes the observing of 
prominences and other solar phenomena, and claims the follow¬ 
ing advantages for his method over the methods now practised :— 
(t) The prominences on the whole of the solar disc may be 
observed visually, and (2) the surface maybe observed, visually 
or photographically,, as a whole, instead of having to be taken 
in sections as is done at present. 

Report of the United States Naval Observatory.— 
This comprehensive report deals with the work done during the 
fiscal year ending June 30, 1902, and is full of interesting 
descriptions of the methods employed and the results obtained. 

A large diurnal temperature change in the azimuth constant 
of the 6-inch transit circle has been eliminated by substituting 
brick and Portland cement piers for the marble piers on which 
the instrument formerly rested. 

With the 26-inch equatorial, important work has been done in 
determining the diameters of the planets and their satellites, 
and, by comparing the diameters obtained at night-time with 
those obtained at twilight, the constants of the variations due 
to irradiation have been determined. The results are given in 
a complete and interesting table. The value for irradiation in 
the case of Mars varies from o" '70 when the planet is in 
aphelion to i"'02 when it is in perihelion, and should, there¬ 
fore, always be taken into account in observations made at 
different epochs. 

During the year, photographs of the sun were obtained with 
the 40-feet photoheiiograph on 200 days, and these showed the 
presence of spots on 45 days. Although the average number 
of spots for the whole year is less than during the previous year, 
the average frequency irom October to July is slightly greater, 
thus indicating that the sun-spot minimum has probably been 
passed. 

Reports on the 12-inch equatorial, the prime vertical transit 
instrument and 5-inch altazimuth, the magnetic and meteor¬ 
ological sections, and several other instruments and departments 
are also given in detaii. 


A new 18-inch refractor is being made by Messrs. Alvan 
Ciark and Sons for Amherst College Observatory. 

We are pleased to learn that the recent fire at Yerkes did 
no injury to the 40-inch refractor, but some damage was done 
in the coelostat room. 


FORESTRY IN THE UNITED STATES OF 
AMERICA. 

''PWENTY years ago, the people of the United States did not 
1 trouble themselves much about their forests. It was said 
that enormous areas were stocked with an inexhaustible amount 
of timber and fuel. Since then a great change has taken place. 
It has gradually been ascertained that, although the total forest 
area is estimated at about 700 million acres, the average stand 
does not amount to more than about five tons per acre, which is 
equivalent to about one-tenth of what it would be in systemati¬ 
cally managed forests; in other word , the stand of timber in 
the United Slates forests is equal to the stand in about 70 
million acres of forests such as are to be found in Germany 
and a great portion of France. Since it has been ascertained 
that the actual cuttings of timber in the United States exceed 
already 100 million tons a year, it follows that the present stand 
must be used up in about thirty years. Nor is the quantity re¬ 
moved annually from the forests replaced by new growth, as 
the latter has been estimated to amount to about 75 million 
tons. Moreover, it must not be forgotten that the annual 
forest fires destroy enormous quantities of material. 

As already stated, these matters began to attract attention 
some twenty years ago. Thoughtful people wrote about them, 
societies were formed, information collected and made available 
to the general public. The State Governments issued regula¬ 
tions so as to prevent further destruction by fire, and they 
established certain Stale parks. Nor did the Federal Govern- 
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ment neglect the matter. A Chief of the Forestry Division of 
the Agricultural Department was appointed, Mr. Fernow, who 
got together statistics and spread sound ideas regarding the 
rationai treatment of forests. He was succeeded, a few years 
ago, by Mr. Gifford Pinchot. The latter went, about fourteen 
years ago, to study forestry in Germany and France. After his 
return to America, he set up in New York as a “consulting 
forester’’(though a very wealthy young gentleman). Mr. George 
Vanderbilt engaged him to manage his forests at Biltmore, 
now amounting to more than 100,000 acres, having for his 
object to see whether systematic forestry can be made to pay in 
the States. In this post Mr. Pinchot was succeeded, about 
eight years ago, by Dr. Schenck, a first-class German forester. 

When Mr. Fernow left his post at Washington, he hecame 
Professor and Dean of the Faculty of Forestry at Cornell 
University, endowed by the State of New York with money, 
and 30,000 acres of forest lands in the Adirondacks for systematic 
management and practical instruction. Soon after Mr. Gifford 
Pinchot took up the post at Washington, he and his family pre¬ 
sented Yale Univeisity with the suit! of 30,000/. for the purpose 
of endowing a second forest school in connection with the 
University ; they also established a summer school for the study 
of forestry by those who could not afford to proceed to a 
regular degree at the University. According to the report for 
1901-2, there were thirty-one students of forestry at Yaie 
University and twenty-seven attending the summer school. 

At Biltmore, Dr. Schenck has established a third forest 
school, where, on October 1, 1902, sixteen students were in 
attendance. I had on two occasions the pleasure of conducting 
students of this school through some of the most interesting 
forests of south Germany (seven in 1900 and six in 1902), these 
young gentlemen having, at the conclusion of their course at 
Biltmore, come to see something of systematic forest manage¬ 
ment in Europe. 

Apart from the above three higher schools, forestry is now 
taught at about forly other educational establishments in the 
United States. In this way, quite a respectable number of well,- 
trained forest experts has become available, in addition to about 
half-a-dozen young men who followed Mr. Pinchot’s plan and 
studied in Germany. 

The Federal Government has, by degrees, inaugurated a 
systematic forest policy, progress having been specially rapid 
since Mr. Pinchot became head of the Forestry Bureau. An 
area of 46 million acres of Government land has been declared 
(chiefly in Mr, Cleveland’s time) “ reservations,” by Presidential 
proclamation. These areas are situated in the west. And now 
President Roosevelt has sent a message to the Senate and House 
of Representatives recommending a national forest reserve of 
considerable extent in the Southern Appalachian region, this 
measure being, as he states, “an economic need of prime im¬ 
portance to the welfare of the south, and hence to that of the 
nation as a whoie.” 

Another matter vigorously taken up by the Bureau of 
Forestry is the preparation of rational working plans for private 
forests. A considerable number of field assistants have been 
engaged, who are sent out to prepare working plans for the 
forests of such'private proprietors as apply for them. So great 
has been the demand in this respect that, although last year 
plans were prepared for more than one million acres, the field 
assistants could deal with only about one-tenth of the applications 
received at the head office. 

All the while, the collection of statistics and dissemination ot 
useful information proceeds at a most rapid rate. In this respect 
I may mention that I have during the last three months received 
the following reports and pamphlets :— 

(1) “The Timber Resources of Nebraska,” by W. Hall, Super¬ 
intendent of Tree Planting, Bureau of Forestry. 

(2) “ Grazing in the Forest Reserve',” by Filibert Roth, of 
the United States Department of the Interior, in charge of the 
work in the Government forest reserves. 

(3) “ A Working Plan for Southern Hardwoods and its 
Results,” byj. Foley, Field Assistant, Bureau of Forestry. 

(4) “ A History of the Lumber Industry in the State of New 
York,” by Colonel W. Fox, Superintendent of Forests, New 
York State. 

(5) “The Western Hemlock,” by G. E. Allen, Field Assistant, 
Bureau of Forestry. 

(6) The above-mentioned message by President Roosevelt, 
transmitting a magnificent volume of reports on the forests, 
rivers and mountains of the Southern Appalachian region. 
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